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(54) Hlie: PRINTABLE FOIL 

(57) Abstract 

A foil printable with ink comprises a 
porous layer which is penetrable to ink and 
ink-retaining, for instance an open fibrous 
layer of paper, in addition to a layer of 
material impermeable to ink, which layer 
closes off the porous layer and has pene- 
trated into this layer over a certain distance 
via the pores present therein, which layer 
impermeable to ink is arranged on that (in- 
ner) side of the porous layer facing away 
from the (outer) side to which ink is sup- 
plied during a printing process. 
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PRINTABLE FOIL 

The invention relates to a foil printable with 
ink, comprising a porous layer which is penetrable to ink 
and ink- retaining, for instance an open fibrous layer of 
paper. Such a foil is known and can be for instance 
5 printed with liquid ink using an ink- jet printer. During 
a printing process the porous layer receives ink on its 
side to be designated hereinafter as the outer side. This 
ink penetrates the porous layer inter alia by capillary 
action. This penetration can take place relatively rapid - 

10 ly but it takes a relatively long time before the outer 
surface to which the ink is supplied has dried such that 
the thus printed foil can be covered by a transparent 
layer for adhering thereto, for instance of PET or PVC, 
which must be adhered thereto on the upper surface by 

15 means of for instance pressure-sensitive glue, such as an 
acrylate. 

It is generally the wish of users to make the 
colour intensity of prints as great as possible, which 
may very much enhance the clarity and brightness of the 

20 images. It is necessary for this purpose to adjust an 
ink- jet printer such that it supplies relatively large 
quantities of ink per unit of surface area to the foil . 
This results in various drawbacks. 

First of all, the effective drying period as 

25 described above is even longer. 

There is the further danger, particularly in 
the case of the relatively thin foils, that the foil will 
swell up locally and a more or less irregular wave shape 
thus results. Due to such a wave shape, at variance with 

30 the. optimum flat structure, the distances between the ink 
nozzles of the ink- jet printer and the foil will no 
longer be constant but begin to vary. The shapes of the 
regions to which ink is supplied by a nozzle will hereby 
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vary. It will be apparent that this has an adverse effect 
on the image quality. 

A further drawback of the use of relatively 
large quantities of ink per unit of surface area lies in 
5 the fact that ink which has penetrated into the porous 
layer will spread laterally and exceed the nominal 
boundaries of a printing zone. This is referred to as 
"bleeding- and results in an essential blurring of sharp 
contours and intermingling of colours of adjacent 
10 printing zones . 

The invention now provides a foil of the type 
stated in the preamble which is characterized by a layer 
of material impermeable to ink, which layer closes off 
the porous layer and has penetrated into this layer over 
a certain distance via the pores present therein, which 
layer impermeable to ink is arranged on that (inner) side 
of the porous layer facing away from the (outer) side to 
which ink is supplied during a printing process. 

The layer impermeable to ink gives the porous 
layer an increased dimensional stability, whereby said 
bulging and waving is reduced to a considerable degree. 

Owing to the fact that the layer impermeable to 
ink has penetrated some depth into the porous layer and 
thus closes off the pores present therein with a more or 
less irregular pattern, it has surprisingly been found in 
practice that the phenomenon designated as "bleeding" is 
reduced to completely harmless proportions. One could 
envisage that due to the penetration of the pores the 
layer impermeable to ink will begin to exhibit in the 
pores a structure which will be described as a number of 
peaks and ridges which together bound valleys or basins 
in which an ink is confined and can no longer migrate 
laterally, it is emphatically noted that this description 
is merely a speculative attempt to gain insight into the 
Physical effects forming the basis of the observed im- 
provements according to the invention. 

A particular embodiment has the special feature 
that said material is a glue. 
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Such an embodiment can in very simple manner 
combine two functions, i.e. that of a layer impermeable 
to ink and that of a glue layer for adhering a printed 
foil to another layer. 
5 A specific embodiment of the foil according to 

the invention has the special feature that said material 
is applied in liquid form and is subsequently dried or 
cured . 

Use can for instance be made of a liquid in 

10 which a solvent, for instance water, is present which is 
caused to evaporate. Multi -component materials can also 
be used which can be caused to cure. Yet another 
embodiment is that in which the layer impermeable to ink 
is arranged as a foil and is subsequently caused to 

15 penetrate the porous layer by temporary increase in 
temperature . 

A preferred embodiment which achieves to an 
even greater extent that the outer surface of the foil is 
effectively dry very rapidly, so that for instance a 

20 cover foil can be glued thereto, has the special feature 
that on the outer side of the porous layer a cover layer 
is arranged for receiving ink supplied from outside. 

A further increased resistance to bulging and 
waving is realized in an embodiment in which a carrier 

25 layer is adhered to the outer side of the layer 
impermeable to ink. 

This latter embodiment can advantageously 
display the feature that a glue layer is arranged on the 
outer side of the carrier layer. This glue. layer can be 

30 of the thermally-activated or pressure-sensitive type. In 
the latter case it will generally be necessary to make 
use of the protective foil which must be removed prior to 
the use of the glue layer. 

Said porous layer can for instance consist of 

3 5 paper or paper -like material based on natural fibres 
and/or synthetic fibres. 
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A specific embodiment has the special feature 
that the layer impermeable to ink is added to the porous 
layer by laminating or co-extrusion. 

The types of ink usually applied in ink- jet 
printers often contain additives, which can for instance 
act as lubricants. It is particularly these lubricants 
which prevent a good adhesion of the porous layer with a 
glue layer. This problem occurs particularly with heat- 
activated types of glue such as PE, EVA and the like. 

The foil according to the prior art is found to 
make a long drying time of the ink necessary. If a user 
were to brush over the printed surface a relatively short 
time after the printing process, smears would then 
unavoidably appear on the printed surface. The foil 
according to the invention is dry immediately after the 
printing process in the sense that brushing over the 
outer surface has no adverse effect on the print quality. 

The invention will now be elucidated with 
reference to the annexed drawings. Herein: 

figure 1 shows a schematic side view of a co- 
extrusion device for manufacturing a foil according to 
the invention; 

figure 2 shows a partly broken-away, partly 
perspective view of the foil according to the invention; 

figure 3 shows a partly broken-away perspective 
view of the foil according to figure 2 ; 

figure 4 shows a view corresponding with figure 

2 of a variant; and 

figure 5 shows a view corresponding with figure 

3 of the variant according to figure 4. 

Figure 1 shows a co-extrusion device 1 for 
manufacturing a foil according to the invention 
consisting of a laminate.. A strip of paper 3 is unwound 
from a roll of paper 2 by transport rollers 4. The paper 
foil strip 3 is further transported on a conveyor belt 5. 
Via an extrusion device 6 a glue layer 7 is applied to 
the paper 3, followed by a layer of carrier material 8 
which is dispensed by an extrusion device 9. Three layers 
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lying one on top of another thus result, which are joined 
together in a joining station 10, in which the joining is 
effected for instance by exerting some pressure. 

Figure 2 shows the foil 11 leaving the joining 
5 station 10. Attention is drawn to the fact that the foil 
11 is reversed relative to the configuration shown in 
figure 1. The porous layer of paper 3 can be printed with 
a pattern 12. This pattern consisting of ink is absorbed 
by porous paper 3 and transported downward inter alia by 

10 capillary suction. 

Figure 3 shows that the paper is penetrated by 
the ink and also shows that glue layer 7 has also 
penetrated locally into paper layer 3 and has there 
formed a pattern such that the ink substantially cannot 

15 migrate sideways. The structures drawn are purely 

speculative and serve only to define the concept to some 
extent. It is apparent that the glue layer sealed on the 
underside is optionally adhered via a separate adhesive 
layer to the polypropylene carrier. Figure 3 further 

20 shows very schematically that glue layer 7 has as it were 
a one-sided porosity on the upper side: it can thus 
absorb ink but substantially prevents the lateral 
migration of ink. 

Figure 4 shows an embodiment in which an ink- 

25 absorbing layer 13 is situated above the paper layer. 

This latter structure in particular ensures 
that the ink supplied to foil 14 effectively penetrates 
into the porous paper layer 3 . 

For the sake of completeness, attention is 

30 drawn to the fact that the proportions shown in the 
drawing do not correspond with reality and that the 
different layers are not shown in the correct ratio of 
thickness. In addition, the spatial structure of the 
finished glue layer 7 is only shown on a speculative 

35 basis, without this being intended as a physical 
explanation in any limiting sense. 
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CLAIMS 

1. 



Foil printable with ink, comprising a porous 
layer which is penetrable to ink and ink- retaining, for 
instance an open fibrous layer of paper, 
characterized by 

a layer of material impermeable to ink, which 
layer closes off the porous layer and has penetrated into 
this layer over a certain distance via the pores present 
therein, which layer impermeable to ink is arranged on 
that (inner) side of the porous layer facing away from 
the (outer) side to which ink is supplied during a print- 
ing process . 

2. Foil as claimed in claim l, characterized in 
that said material is a glue. 

3. Foil as claimed in claim 1, characterized in 
that said material is applied in liquid form and is 
subsequently dried or cured. 

4. Foil as claimed in claim l, characterized in 
that on the outer side of the porous layer a cover layer 
is arranged for receiving ink supplied from outside. 

5. Foil as claimed in claim 1, characterized in 
that a carrier layer is adhered to the outer side of the 
layer impermeable to ink. 

6. Foil as claimed in claim 5, characterized in 
that a glue layer is arranged on the outer side of the 

25 carrier layer. 

7. Foil as claimed in claim l, characterized in 
that the layer impermeable to ink is added to the porous 
layer by laminating or co-extrusion. 
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